
Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



[ 6S ] 



ESSAY on the BEST METHOD of ASCERTAINING the 
AREAS of COUNTRIES of CONSIDERABLE EXTENT. 
By the Rev. JAMES WHITELAW, Vicar of St. Catherine, 
Dublin, and M. R. I A. 



iVlODERN geographers, and particularly thofe of Germany, Rcad A riJ 
have, of late years, cultivated a fcience to which they have given 2 *» I7 ^ 
the name of Statiftics, the object of which is, to afcertain the 
extent, population, denfity of population, military and naval 
force, revenues, national debt, &c. of the various ftates of Eu- 
rope. This fcience, interefting to every enlightened mind, and 
peculiarly fo to the ftatefman, is, as yet, in its infancy ; and that 
particular branch of it, which enables us to determine the areas 
or fuperficial contents of countries, has been hitherto fo neglect- 
ed, or conducted on fuch erroneous principles, that the calcu- 
lations of different authors are perfectly inconfiftent with each 
other, and with truth. Some areas in our tables are, it muft 
be acknowledged, fufficiently accurate; but as truth and error 
are advanced with equal confidence, and equal authority, fuch 
are ufelefs to the reader, who, incompetent to make a fele<ftion, 
cannot proportion his aflent to their merit. 

Vol. VI. I The 
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The ftrange inconfiftencies that occur in ftatiftical tables will 
appear more furprifing, when we confider that the prefent cul- 
tivated ftate of geography, though far from perfection, leaves 
little room for thofe enormous errors which were formerly in- 
evitable : When fuch, therefore, occur in modern publications, 
we may juftly, I think, impute them either to want of (kill or 
want of care in the author; and conclude that his method* was 
incorrect, or that he performed the operation on very erroneous 
maps. The following are a few of the numerous inconfiften- 
cies to which I allude, but fufficient to fhew the very imperfedt 
ftate of this part of the fcience of ftatiftics. 

Europe infquare Miles, of 60 to a Degree, by various Authors. 



Kitchin's map of Europe, according to 

Zimmermann, - - 2,180,466 — 

Bufching - - 2,432,000 — 251,534 

Statiftifche Ueberficht or German po- 
litical Tables 1786 - - 2,712,112—531,646 

Templeman's Survey of the Globe - 2,749,314—568,848 

Crome, on the Size and Population of 

Europe 1785 - - . 2,785,440—604,974 

Bergman's Natural Geography - 2,906,1 12— 7 25,646, 

Here the laft difference is above four times the area of the 
kingdom of France. 

Amidst 
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Amidst errors of fuch magnitude how can we difcover truth ? 
is an obvious queftion. It has often employed my thoughts, and 
I take the liberty of fubmitting the refult to the Academy. 

A /mall portion of the earth's fpherical furface may be accu- 
rately reprefented by a map drawn on a plain furface, and the 
menfuration of fuch map, by the ordinary methods ufed by 
furveyors, will give the area of the country it reprefents, with 
fufficient corredlnefs : but in maps of extenfive regions the rule 
no longer holds, and the impoffibility of juftly delineating any 
confiderable portion of a fphere on a plain has induced geo- 
graphers to have recourfe to the various methods of projection, 
fuch as the ftereographic, orthographic, &c Maps conftru&ed 
on fuch principles may give the relative fituation of places, 
with refpc<5t to bearing, meridians and parallels, but cannot 
convey any accurate idea of form or fuperficial contents: 
they are, at beft, but diftorted refemblances, and the greater 
the extent they embrace the greater the diftortion, and the 
more incorred: the area : to fuch maps a fcale cannot be appli- 
ed, and they are confequently totally unfit for the purpofe of 
menfuration. 

That the area of even a fingle kingdom of moderate di- 
menfions mud differ very considerably from that of its map, will 
be evident from confidering the different methods of conftrud- 
ing the latter. 

I 2 The 
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The ufual kinds of projection for particular maps are the 
ftereographic on the plane of the horizon, the conical, and the 
circular. 

In the firft, which is founded on the rules of perfpe6Uve, 
equal traces of country are reprefented as very unequal, gradually 
encreafing as they recede from the centre of the plane of 
proje&ion ; hence no common fcale can be applied to the map, 
which is therefore totally unfit for menfuration. 

The conical projection is fo called, as it is produced by the 
application of a cone to a fphere, according to certain rules. In 
this the meridians are right lines on the cone, converging at its 
vertex, and perpendicular to the parallels of the lat. which are 
circles, defcribed from the vertex as their common centre : The 
diftance between the meridians is correct, only on the two pa- 
rallels formed by the interfe&ions of the fphere and cone, be- 
tween which they will approach too near, and every where elfe 
recede too far from each other ; and hence the area of that part 
of the map delineated on the portion of the cone which falls 
within the fphere will be lefs than the truth, while without 
thofe limits it will proportionably exceed it. This is an in- 
genious and elegant projection, and as the conical area between 
its extreme meridians and parallels is perfectly equal to that por- 
tion of the fphere it reprefents, if the limits of the country de- 
lineated on it perfecfkly coincided with thofe lines, it would ne- 
ceffarily give the true area: But this never happens, and to 

fpeak 
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fpeak with mathematical accuracy it is liable to the fame ob- 
jection as the laft, viz. that a fcale cannot be applied to it ; for 
countries, however, of moderate extent in latitude, it is the bed 
that can be devifed. 

In the circular projection the parallels of lat. are circles, de- 
fcribed from the pole as the common centre, with radii equal to 
the complements of their refpe&ive latitudes : the meridians pre- 
ferve their due diftances on the parallels, becoming gradually 
curvilineal, and cutting the parallels more and more obliquely, 
as they recede from the central meridian ; but as this alone can. 
be a right line, and cut the parallels perpendicularly, it is ob- 
vious, that this projection muft produce diftortion in the map, 
and confequently an error in its area, which, if it is greatly ex- 
tended in longitude, will at length become enormous : for coun- 
tries, however, of moderate dimenfions, it is one of the lead 
objedlionable projections, and a fcale may be adapted to it with 
fufficient accuracy, though not with geometrical precifion. 

There is another method of proje&ion, ufed by the San- 
fons, in which the parallels are right lines, and the meridians, 
which obferve their due diftances on the parallels, are parabolic 
curves. This is admiflible only in delineating countries of in- 
confiderable extent in longitude, and Mr. D'Anville has preferred 
it for his map of South America : In all other cafes it produces 
much greater diftortion than any of the above methods. 

In 
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In the cylindrical proje&ion the countries on each fide of 
the equator are conceived to be delineated on the furface of a 
cylinder, cutting the fphere in two parallels, nearly midway 
between the equator and the top and bottom of the map : The 
meridians and parallels are right-lines, cutting each other at 
right- angles, and the former obferve their due diftance only on 
the interfe&ions of the cylinder and fphere : This projection is 
evidently the beft for the tropical regions ; but, as it is not of 
general application, and partakes of the perfections and imper- 
fections of the conical, it is fufficient to have mentioned it. 

Although it is thus evident that the area, refulting from 
the fimple menfuration of every fpecies of map, however pro- 
jected, muft, (except the country reprefented be of fmall extent) 
differ confiderably from the true area, yet there is reafon, I think, 
to fufpe& that the generality of ftatiftical writers have only 
performed the operation in the ufual way, and perhaps on 
maps injudicioufly felected, without taking any precaution to 
correal the errors which muft inevitably arife from fuch a pro- 
cefs ; at leafl the ftrange inconfiftency obfervable in their tables, 
with their want of candour, in not communicating to the public 
their method and materials, fubjedl them to this fufpicion, A 
few, indeed, have given us fome numbers fufficiently corredl, 
but by what means they difcovered truth, as they are filent on 
the fubjedt, we are ignorant. I fhall, therefore, make no apology 
for offering the following method of nearly determining the true 
areas of maps : It is, I believe, new, and will be found, 1 hope, 

fufficiently 
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fufficiently accurate for the purpofes for which ftatiftical tables 
are intended ; for minute precifion is impoflible, and if pofli- 
ble would be unneceflary. 

Method of nearly determining the true Areas of Maps on the Conical 

and Circular Projections. 

Parallels of latitude, diftant from each other one degree, will 
divide the fpherical furface of the earth into 180 narrow zones ; 
the area of each of thefe, in fquare miles of 60 to a degree, is 
found by multiplying its fine in miles and decimals of a mile by 
a 1 600, the circumference of a great circle in fuch miles ; and 
the area of each zone, thus found, divided by 360, will give 
the area of each of the quadrilateral fpaces, formed by the pa- 
rallels, which include the zone and two meridians diftant one 
degree of longitude from each other : On this principle the fol- 
lowing table was conftrudled. 



Lat, 
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To render the application of the above table and fubfequent 
procefs more intelligible, I have annexed a fketch of the pro- 
jection and outline of the map of Germany. 

Havnig drawn the contour of the country with all poffible 
accuracy, and exprefTed it by a very fine line, obferve what qua- 
drilateral fpaces lie entirely within it ; enclofe thefe by a flrong 
black line, and the area of all within it we may call the inte- 
gral area, as it confifts of entire quadrilaterals ; and that with- 
out it, the fractional area r as it is compofed of parts of quadri- 
laterals. 

The integral area may be found with the greateft accuracy 
thus: I find^ in the table, that a quadrilateral between the 53d 
and 54th parallel contains 2138.2 fquare miles, and that there 
are fix fuch in the integral area ; therefore 2138.2 x ^ = 12829.2 
will give the true contents of that portion of it which lies be- 
tween thefe parallels, and a fimilar operation for the zones 
between the other parallels will give 144023.6 as the entire 
integral area of Germany. 

Thus far (fuppofing the map correal) there is no poflibility of 
error. The contents of the fractional area can be found only 
by approximation : The method I propofe is this : 

Let it be required to find the area of the fpace A in the qua- &g- 
drilateral abed: having conftru&ed a fcale, from the extent of 
a degree of latitude, reduce the irregular waving contour a b c 

K into 
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into a rectilineal outline, by fhort balance, or (as they are vul- 
garly called) give and take lines, drawn by the afliftance of a 
tranfparent ruler, with a thin fiducial edge : The polygonal fpace 
A mud then be reduced to a triangle by an operation familiar 
to furveyors, and its area found, by the ufual mode of multi- 
plying half its altitude into its bafe : By a fimilar procefs, find 
the area of the polygonal fpace B, which added to that of A, 
will give the area of the quadrilateral j and if this nearly co- 
incides with the Aim, which refults from multiplying its mean 
extent in longitude by 60, there has been no material error in 
the operation : The fum of the areas thus found will be fre- 
quently very different from the true area of the quadrilateral, 
ihewn by the table, and the error muft be corrected by dividing 
the difference between the true and meafured areas proportionally 
between the fpaces A and B, thus, 

Let the quadrilateral abed be fituate between the 50th and 
51ft parallels of latitude, and its true area of courfe 2287 fquare 
miles : But, in confequence of the inevitable deviation from 
truth, in the projection of the map, this area produces by men- 
furation only 22+7 fquare miles ; the fpace A J 032, and the fpace 
B 1215: To find the true areas of A and B, 

as 2247 t ^ le m eafured area of the quadrilateral. 
: 1032 the meafured area of A. 
:: 2287 the true area of the quadrilateral. 
: 1050 the true area of A. 

as 
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as 2247 ^ e nieafured area of the quadrilateral, 
: 1 21 5 the meafured area of B. 
;: 2287 the true area of the quadrilateral. 
: 1237 the true area of B. 

When the true extent of the portions into which the contour 
line divides the quadrilaterals is thus adjufted, the addition of 
the feveral numbers in the fractional area to the integral will 
give the contents of the map : and to prevent any confufion in 
the numbers to be added, it will beadvifeable to ftain the fractional 
area one uniform colour, and to add the numbers in the different 
zones in feparate columns. 

By the above rules I meafured the annexed map of Germany, 
including the Auftrian Netherlands, taken from Mr. D'Anville : 
The following table fhews the refult and its relative proportion 
to the areas of different authors. 



Mr. D'Anville's map taken from his 

firft part of Europe, 1754 - 192552 

Templeman's Survey of the Globe - 156950 — 35602 — *2| 

Bufching, 1780 - - 177984 — H568 — 

(Statiftiche Ueberficht) in German, 

1786 - 192000 — 552 — 

Crome on the Size and Population of 

Europe, 1785 - - - 204736 — 12184 + 
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If the above method of finding the fractional area is not 
thought fufficiently correct, I would propofe the following, more 
laborious, indeed, but, if properly executed, more accurate. 

A Quadrilateral, not exceeding one degree in extent, when 
accurately drawn on a plane furface, will produce an area by care- 
ful menfuration differing about i. 3 fquare miles in 1000 from 
its true extent on the fpherej this error therefore being imma- 
terial, delineate each quadrilateral in the fradional area on a fe- 
parate paper, and having drawn the contour line through it with 
great care and accuracy, meafure each part as dire&ed above, and 
if the fum of the areas refulting from this operation nearly equal 
that in the table, the operation may be confidered as free from ma- 
terial errors ; the fmall difference that arifes muft be proportionally 
divided between the parts of the quadrilateral, that the whole 
and parts may be perfedly confident, and the numbers thus 
corre&ed written in their proper fpaces in the map. 
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Area of Germany and Switzerland, according to the Map of 
Mr. UAnvillc, meafured by the foregoing Method. 



GERMANY. 



Fra3ional Areas. 


Between the 
Parallels 45 and 46 


530 . O 

I 12 . O 

80 . O 

390 . 

I242 . O 
380 . O 


2734 . O 


1 


127 . O 

2279 . 6 
1672 . 6 
1094 . 
2236 . 6 
1792 . 6 
30 . 


9*3* • 4 


00 

r 


581 . 

658 . 

1738 . 6 

380 . 

6 . 


33 6 3 • 6 


On 

1 

OO 


960 . 

2198 . 1 

580 . 

10 . 


3748 • 1 


O 

1 

ON 


5 • ° 

30 . 

230 . 

1050 . 

1 105 . 

20 . 

2044 . 7 

1480 . 7 

25 . 


5990 . 4 







Fr ad tonal Areas. 


1 



VTk 


400 . O 

1443 . 8 

1872 . 8 

23 . 


3739 • 6 


1 

mi 


400 . 

570 . 

1007 . 

1 129 . 8 

1426 . 8 

961 . 

65 . 


5559 - ^ 


1 


825 . 

1082 . 


1907 . 


1 


270 . 
1338 . 2 
1928 . 2 
2014 . 1 

640 . 
20 . 




6210 . 6 


1 


275 . 
848 . 
896 . 

6$ . 

41 . 
130 . 
824 . 
520 . 

30 . 

270 . 

867 . 

907 . 6 

Fermeren I. 50 . 

12 . 
Rugen I. 310 . 




6043 • ^ 



K 3 



GERMANY. 



[ 7 6* ] 



GERMANY. 

Between 45 and 46 

46—47 - 

47 — 48 

48 — 49 - 

49 — 50 . 

50 — 51 - 

f — 52 

52 — 53 

53 — 54 ■ 

54 — 55 
Total JraQtonal area 
Total integral area 

Total area of Germany 



*734 
9232 

33<53 
3748 
5990 

3739 
5559 
1907 
6210 
6043 



48528 . 9 
144023 . 6 



192552 . 5 



Germany, in the above area, comprehends 
the Auftrian Netherlands, Dutch Lim- 
burg, Pruflian Guelders, that part of Iftria 
fubjett to the Houfe of Auftria, and the 
territory of Aquiieia. 



SWITZERLAND. 



Between 45 and 46 



46 — 47 



47 —48 



Total area of Switzerland 
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Switzerland, in the above are, comprehends 
the Swifs-cantons, their allies, their fub- 
jecls, and the fubjecls of their allies. 
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